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Description
Technical Field

[0001] The present invention relates to a resin composition for laser direct structuring (hereinafter may be simply
referred to as "resin composition"). Furthermore, the present invention relates to a resin-molded article produced by
molding the resin composition, and a method for manufacturing a resin-molded article with a plated layer formed on the
surface of the resin-molded article.

Background Art

[0002] Recently, along with the development of cellular phones including smart phone, various methods for manufac-
turing an antenna inside the cellular phone have been studied. Particularly, a method for manufacturing the antenna
which can be three-dimensionally designed in the cellular phones is required. As one of the techniques to form the three-
dimensional antenna, attention is paid to laser direct structuring (hereinafter may be referred to as "LDS") technique.
The LDS technique is a technique, for example, in which a surface of a resin-molded article containing an LDS additive
is irradiated with a laser, only the portion irradiated with the laser is activated, and a plated layer is formed by application
of a metal to the activated portion. The feature of this technique is to manufacture a metallic structure such as an antenna
directly on a surface of resin substrate without using an adhesive or the like. Such LDS techniques are disclosed in, for
example, WO 2011/095632 A, WO 2011/076729 A and WO 2011/076730 A and the like.

[0003] WO 2009/141799 discloses flame retardant thermoplastic compositions including a thermoplastic resin, a laser
direct structuring additive, and a flame retardant. WO 2009/141799 does not disclose 1 to 30 parts by weight of a talc.

Summary of Invention
Technical Problem

[0004] Here, as a result of studying the resin compositions described in the above-mentioned Patent Literatures 1 to
3, it has been found that the compositions are inferior in mechanical strength. The object of the present invention is to
solve the problems of the above conventional technique, and is to provide a resin composition excellent in mechanical
strength (bending strength, bending modulus, charpy impact strength (with and without notches) while maintaining LDS
activity.

Solution to Problem

[0005] Under such circumstances, as a result of intensive studies by the present inventors, it has been found that
when the amount of glass filler is increased, although the mechanical properties are enhanced, the LDS activity is
lowered. Then, it has also be found that, by controlling the amount of the glass filler and the amount of the LDS additive,
a resin composition being excellent in mechanical strength while maintaining the LDS activity can be provided, and then
the present invention has been completed. Specifically, the above-mentioned problems have been solved by the means
<1>, preferably by <2> to <16> mentioned below.

<1> Aresin composition for laser direct structuring, which comprises, relative to 100 parts by weight of a polycarbonate
resin component, 10 to 100 parts by weight of a glass filler, 1 to 30 parts by weight of a laser direct structuring
additive and 1 to 30 parts by weight of a talc;

wherein the polycarbonate resin component consists of 100 to 30% by weight of a polycarbonate resin and 0 to
70% by weight of a styrene-based resin; and

the laser direct structuring additive comprises copper.

<2> The resin composition for laser direct structuring according to <1>, wherein the polycarbonate resin component
consists of 80 to 30% by weight of a polycarbonate resin and 20 to 70% by weight of a styrene-based resin, or
consists of a polycarbonate.

<3> The resin composition for laser direct structuring according to any one of <1> to <32, further comprising 0.01
to 5 parts by weight of at least one kind selected from polyorganohydrogensiloxanes and organopolysiloxanes,
relative to 100 parts by weight of the polycarbonate resin component.

<4> The resin composition for laser direct structuring according to <1> or <2>, wherein the talc is a talc surface-
treated with at least one kind selected from polyorganohydrogensiloxanes and organopolysiloxanes.

<5> The resin composition for laser direct structuring according to any one of <1> to <4>, wherein the glass filler is
at least one kind selected from a glass fiber and a plate-like glass.
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<6> The resin composition for laser direct structuring according to any one of <1> to <4>, wherein the glass filler is
at least one kind selected from a glass flake and a flat glass fiber.

<7> The resin composition for laser direct structuring according to any one of <1> to <6>, further comprising 1 to
20 parts by weight of an elastomer, relative to 100 parts by weight of the polycarbonate resin component.

<8> The resin composition for laser direct structuring according to any one of <1> to <7>, further comprising 0.01
to 5 parts by weight of a phosphorus-based stabilizer, relative to 100 parts by weight of the polycarbonate resin
component.

<9> The resin composition for laser direct structuring according to any one of <1> to <8>, wherein the laser direct
structuring additive is an oxide comprising copper and chromium.

<10> A resin-molded article obtained by molding the resin composition for laser direct structuring according to any
one of <1>to <9>.

<11> The resin-molded article according to <10>, further comprising a plated layer on a surface of the article.
<12> The resin-molded article according to <11>, wherein the plated layer has a performance as an antenna.
<13> The resin-molded article according to any one of <10> to <12>, which is a mobile electronic device part.
<14> A method for manufacturing a resin-molded article with a plated layer, irradiating, with laser, a surface of the
resin-molded article obtained by molding the resin composition for laser direct structuring according to any one of
<1>to <9>, and applying a metal on the surface to form the plated layer.

<15> The method for manufacturing a resin-molded article with a plated layer according to <14>, wherein the plating
is copper plating.

<16> A method for manufacturing a mobile electronic device part having an antenna, comprising the method for
manufacturing a resin-molded article with a plated layer according to <14> or <15>.

Effects of Invention

[0006] According to the presentinvention, it becomes possible to provide a resin composition excellent in mechanical
strength (bending strength, bending modulus, charpy impact strength (with and without notches) while maintaining LDS
activity.

Brief Description of Drawings

[0007] [Fig. 1] Fig. 1 is a schematic view showing a process of providing a plated layer on a surface of resin-molded
article. In Fig. 1, numeral 1 designates a resin-molded article, 2 designates a laser, 3 designates a portion irradiated
with the laser, 4 designates a plating solution, 5 designates a plated layer, respectively.

Description of Embodiments

[0008] In the following, the content of the present invention will be specifically explained. Note that, in the present
Description, the expression "to " is used to mean that the former numerical value and the latter numerical value are
included as the upper limit value and the lower limit value, respectively.

[0009] The present invention is characterized by that the resin composition for laser direct structuring comprises,
relative to 100 parts by weight of a polycarbonate resin component, 10 to 100 parts by weight of a glass filler, 1 to 30
parts by weight of a laser direct structuring additive and 1 to 30 parts by weight of a talc, wherein the polycarbonate
resin component consists of 80 to 30% by weight of a polycarbonate resin and 20 to 70% by weight of a styrene-based
resin, or consists of a polycarbonate; and the laser direct structuring additive comprises copper.

[0010] In the following, the resin composition according to the present invention will be specifically explained.

<Polycarbonate resin component>

[0011] The polycarbonate resin componentin the presentinvention consists of 100 to 30% by weight of a polycarbonate
resin and 0 to 70% by weight of a styrene-based resin. The polycarbonate resin component in the present invention
preferably consists of 80 to 30% by weight of a polycarbonate resin and 20 to 70% by weight of a styrene-based resin,
or consists of a polycarbonate.

[0012] The preferable first embodiment is that the polycarbonate resin component consists of 80 to 30% by weight of
a polycarbonate resin and 20 to 70% by weight of a styrene-based resin. The polycarbonate resin component in the first
embodiment may comprise only one kind of the styrene-based resin, or may comprise two or more kinds. The polycar-
bonate resin component in the first embodiment may comprise only one kind of the polycarbonate resin, or may comprise
two or more kinds. In the polycarbonate resin component of the first embodiment, a proportion of the styrene-based
resinis 20to 70% by weight, preferably 25 to 55% by weight, and more preferably 30 to 48% by weight. Inthe polycarbonate



10

15

20

25

30

35

40

45

50

55

EP 2 859 043 B1

resin component of the first embodiment, a proportion of the polycarbonate resin is 80 to 30% by weight, preferably 75
to 45% by weight, and more preferably 70 to 52% by weight.

[0013] The preferable second embodiment is that the polycarbonate resin component consists of polycarbonate resin.
[0014] The polycarbonate resin componentin the second embodiment may comprise only one kind of the polycarbonate
resin, or may comprise two or more kinds.

[0015] In addition, the resin composition concerning both of the first and second embodiments may comprise other
resin components within the scope not departing from the gist of the present invention. The other resin is preferably 5%
by weight or less in the whole resin components.

[0016] In the resin composition of the present invention, a proportion of all resin including the polycarbonate resin
component is preferably 20 to 90% by weight, more preferably 30 to 80% by weight, and further preferably 40 to 75%
by weight.

<Polycarbonate resin>

[0017] The polycarbonate resin used in the present invention is not particularly limited, and there can be used any of
an aromatic polycarbonate, an aliphatic polycarbonate, an aromatic-aliphatic polycarbonate. Among them, the aromatic
polycarbonate is preferable, and more preferable is a thermoplastic aromatic polycarbonate polymer or copolymer
obtained by causing an aromatic dihydroxy compound to react with phosgene or a diester of carbonic acid.

[0018] The aromatic dihydroxy compounds include 2,2-bis(4-hydroxyphenyl)propane (= bisphenol A), tetramethylbi-
sphenol A, bis(4-hydroxyphenyl)-P-diisopropylbenzene, hydroquinone, resorcinol, 4,4-dihydroxydiphenyl, etc., and pref-
erable is bisphenol A. Furthermore, in order to prepare a composition having high incombustibility, there can be used a
compound in which one or more of a tetraalkylphosphonium sulfonate is bonded to the above-mentioned aromatic
dihydroxy compound, or a polymer, oligomer or the like containing siloxane structure and having phenolic OH groups
at both terminals.

[0019] Preferred polycarbonate resins used in the present invention comprise a polycarbonate resin derived from 2,2-
bis(4-hydroxyphenyl)propane; and a polycarbonate copolymer derived from 2,2-bis(4-hydroxyphenyl)propane and other
aromatic dihydroxy compound.

[0020] A molecular weight of the polycarbonate resin is a viscosity-average molecular weight calculated in terms of a
viscosity of solution at a temperature of 25°C when using methylene chloride as a solvent, and is preferably 14,000 to
30,000, more preferably 15,000 to 28,000, and further preferably 16,000 to 26,000. When the viscosity-average molecular
weight is within the above-mentioned range, mechanical strength is good and moldability is also good, thus being
preferable.

[0021] Method for preparing the polycarbonate resin is not particularly limited, and in the present invention, there can
be used polycarbonate resins manufactured by any methods such as phosgene method (interfacial polymerization
method) and melting method (interesterification method). In addition, in the present invention, there may be used a
polycarbonate resin prepared through a process in which an amount of terminal OH groups is controlled after undergoing
manufacturing process by the general melting method.

[0022] Moreover, the polycarbonate resin used in the present invention may be not only a polycarbonate resin as a
virgin material, but also a polycarbonate resin recycled from used products, so called a polycarbonate resin materially
recycled.

[0023] As to other polycarbonate resins used in the present invention, the description of, for example, paragraphs
0018 to 0066 of JP 2012-072338 A can be referred to, which is incorporated hereto.

<Styrene-based resin>

[0024] The polystyrene-based resin used for the present invention is exemplified by polystyrene resin, high-impact
polystyrene resin (HIPS), acrylonitrile-styrene copolymer (AS resin), acrylonitrile-butadiene-styrene copolymer (ABS
resin), acrylonitrile-styrene-acrylic rubber resin (ASA resin) and acrylonitrile-ethylene/propylene-based rubber-styrene
copolymer (AES resin).

[0025] The styrene-based resin optionally used in the present invention is at least one kind polymer selected from the
group consisting of styrene-based polymers produced from styrene-based monomers, copolymers produced by copol-
ymerizing the styrene-based monomers with the other vinyl-based monomers copolymerizable with the styrene-based
monomers, and copolymers produced by copolymerizing the styrene-based monomers in the presence of rubber poly-
mers or copolymerizing the styrene-based monomers with the other vinyl-based monomers copolymerizable with the
styrene-based monomers in the presence of rubber polymers. Among these styrene-based resins, preferred are the
copolymers produced by copolymerizing the styrene-based monomers in the presence of rubber polymers or copolym-
erizing the styrene-based monomers with the other vinyl-based monomers copolymerizable with the styrene-based
monomers in the presence of rubber polymers.
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[0026] Specific examples of the styrene-based monomers include styrene, and styrene derivatives such as a-methyl
styrene, p-methyl styrene, divinyl benzene, ethylvinyl benzene, dimethyl styrene, p-t-butyl styrene, bromostyrene and
dibromostyrene. Among these styrene-based monomers, preferred is styrene. These styrene-based monomers may be
used alone or in the form of a mixture of any two or more thereof.

[0027] Examples of the vinyl-based monomers copolymerizable with the styrene-based monomers include vinyl cya-
nide compounds such as acrylonitrile and methacrylonitrile; acrylic acid alkyl esters such as methyl acrylate, ethyl
acrylate, propyl acrylate, butyl acrylate, amyl acrylate, hexyl acrylate, 2-ethylhexyl acrylate, octyl acrylate and cyclohexyl
acrylate; methacrylic acid alkyl esters such as methyl methacrylate, ethyl methacrylate, propyl methacrylate, butyl meth-
acrylate, amyl methacrylate, hexyl methacrylate, 2-ethylhexyl methacrylate, octyl methacrylate and cyclohexyl methacr-
ylate; acrylic acid aryl esters such as phenyl acrylate and benzyl acrylate; methacrylic acid aryl esters such as phenyl
methacrylate and benzyl methacrylate; epoxy group-containing acrylic acid esters or methacrylic acid esters such as
glycidyl acrylate and glycidyl methacrylate; maleimide-based monomers such as maleimide, N,N-methyl maleimide and
N-phenyl maleimide; and a, B-unsaturated carboxylic acids or anhydrides thereof such as acrylic acid, methacrylic acid,
maleic acid, maleic anhydride, fumaric acid and itaconic acid.

[0028] Examples of the rubber polymer copolymerizable with the styrene-based monomer include polybutadiene,
polyisoprene, styrene-butadiene random copolymers, styrene-butadiene block copolymers, acrylonitrile-butadiene co-
polymers, copolymers of acrylic acid alkyl ester or methacrylic acid alkyl ester and butadiene, polybutadiene-polyisoprene
copolymers, copolymers of ethylene such as ethylene-isoprene random copolymers, ethylene-isoprene block copoly-
mers, ethylene-butene random copolymers or ethylene-butene random block copolymers and o, 3-unsaturated carboxylic
acid ester, ethylene-vinyl acetate copolymers, ethylene-propylene-non-conjugated diene copolymers such as ethylene-
propylene-hexadiene copolymer, acrylic rubbers, composite rubbers comprising polyorganosiloxane rubber and po-
ly(alkyl acrylate) rubber or poly(alkyl (methacrylate) rubber.

[0029] Specific examples of the styrene-based resins include high-impact polystyrene (HIPS), acrylonitrile-styrene
copolymer (AS resin), acrylonitrile-butadiene-styrene copolymer (ABS resin), methyl methacrylate-acrylonitrile-butadi-
ene-styrene copolymer (MABS resin), acrylonitrile-styrene-acrylic rubber copolymer (ASA resin), acrylonitrile-ethyl-
ene/propylene-based rubber-styrene copolymer (AES resin), styrene-methyl methacrylate copolymer (MS resin) and
styrene-maleic anhydride copolymer.

[0030] Among these styrene-based resins, preferred are acrylonitrile-styrene copolymer (AS resin), acrylonitrile-buta-
diene-styrene copolymer (ABS resin), acrylonitrile-styrene-acrylic rubber copolymer (ASA resin) and acrylonitrile-ethyl-
ene/propylene-based rubber-styrene copolymer (AES resin), more preferred are acrylonitrile-butadiene-styrene copol-
ymer (ABS resin), acrylonitrile-styrene-acrylic rubber copolymer (ASA resin) and acrylonitrile-ethylene/propylene-based
rubber-styrene copolymer (AES resin), and still more preferred is acrylonitrile-butadiene-styrene copolymer (ABS resin).
[0031] The above styrene-based resin may be produced by emulsion polymerization, solution polymerization, bulk
polymerization, suspension polymerization or bulk/suspension polymerization. In the presentinvention, so-called styrene-
based polymers or styrene-based random copolymers or block copolymers are preferably produced by bulk polymeri-
zation, suspension polymerization or bulk/suspension polymerization, while styrene-based graft copolymers are prefer-
ably produced by bulk polymerization, bulk/suspension polymerization or emulsion polymerization.

[0032] The acrylonitrile-butadiene-styrene copolymer (ABS resin) preferably used in the present invntion is a mixture
of a thermoplastic graft copolymer obtained by graft-polymerizing a butadiene rubber component with acrylonitrile and
styrene, and an acrylonitrile-styrene copolymer. The content of the butadiene rubber component in the ABS resin is
preferably 5 to 40% by weight, more preferably 10 to 35% by weight and still more preferably 13 to 25% by weight on
the basis of 100% by weight of the ABS resin component. Also, the rubber particle diameter in the ABS resin is preferably
0.1 to 5 wm, more preferably 0.2 to 3 wm, still more preferably 0.3 to 1.5 wm and further still more preferably 0.4 to 0.9
pm. The distribution of the rubber particle diameters may be either a single-peak distribution or a multiple-peak distribution
having a plurality of peaks.

<Glass filler>

[0033] The resin composition of the present invention comprises a glass filler. The glass filler includes glass fiber,
plate-like glass, glass beads, and glass flake.

[0034] The glass filler is made of glass composition such as A glass, C glass, and E glass, and particularly, the E
glass (no alkaline glass) is preferable because it does not have an adverse effect on the resin components.

[0035] The glass fiber means a material which has a perfect circular or polygonal cross-sectional shape cut at a right
angle in a length direction and has a fibrous appearance. In the glass fiber, an average fiber diameter of monofilament
is usually 1 to 25 um, preferably 5 to 17 um. When the average fiber diameter is not less than 1 um, moldability of the
resin composition is further improved, and when the average fiber diameter is not more than 25 um, the appearance of
a resin-molded article is further improved and reinforcement effect also becomes more sufficient. The glass fiber may
be a monofilament or a plurality of monofilament twisted threads.
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[0036] The shape of the glass fibers may be any of "glass roving" obtained by winding continuously a monofilament
or a plurality of monofilament twisted threads, "chopped strand" cut at a length of 1 to 10 mm, or "milled fiber" milled to
powder having a length of about 10 to 500 wm. Such glass fibers can be commercially manufactured by ASAHI FIBER
GLASS Co., Ltd. as a trade name of "Glasslon Chopped Strand" or "Glasslon Milled Fiber", and can be easily obtained.
The glass fibers of different shapes can be used together.

[0037] In the present invention, a modified cross-section fiber is also preferably used as a glass fiber. The modified
cross-section has, for example, a tire profile of 1.5 to 10, wherein the tire profile is shown as long diameter/short diameter
(D2/D1) wherein the long diameter of the cross section perpendicular to the length direction of the fiber is D1 and the
short diameter thereof is D2, of 1.5 to 10. Of those, the tire profile is preferably 2.5 to 10, further 2.5 to 8, particularly 2.5
to 5. Such a flattened glass may be referenced by JP2011-195820, the paragraphs 0065 to 0072 and the contents are
incorporate by reference in the present specification.

[0038] Glass beads have a spherical shape having an external diameter of 10 to 100 wm, are marketed as a product
name is "EGB731" from Potters Ballotini Co., Ltd., and are readily available. The glass flake has a scale-like shape
having a thickness of 1 to 20 wm and a length in one side of 0.05 to 1 mm, is marketed, for example, as a product name
is "flaka" from Asahi Glass Co., Ltd., and is readily available.

[0039] As long as the properties of the resin composition according to the present invention are not impaired, in order
to enhance affinity to the resin component, these glass fibers may be, for example, a material surface-treated with a
silane-based compound, an epoxy-based compound, a urethane-based compound and the like, or an oxidation-treated
material.

[0040] A blending amount of the glass filler in the resin composition of the present invention is 10 to 100 parts by
weight, preferably 10 to 85 parts by weight, more preferably 20 to 70 parts by weight, further preferably 30 to 65 parts
by weight, and particularly preferably 40 to 60 parts by weight, relative to 100 parts by weight of the polycarbonate resin
component.

[0041] The resin composition of the present invention may comprise only one kind of the glass filler, or may comprise
two or more kinds. When comprising two or more, it is preferable that a total amount is within the above-mentioned range.
[0042] According to the resin composition of the present invention, both of the polycarbonate resin component and
the glass filler usually occupy 70% by weight or more in the whole components.

<Laser direct structuring additive>

[0043] The resin composition of the present invention comprises a LDS direct structuring additive comprising copper.
[0044] The LDS additive used in the present invention means a compound that can form a plated layer, when adding
4 parts by weight of an additive considered as a LDS additive relative to a mixed resin of 60 parts by weight of a
polycarbonate resin and 40 parts by weight of ABS, performing irradiation with YAG laser having a wavelength of 1064
nm under the condition of output power of 10 W, frequency of 80 kHz and rate of 3 m/s, then performing metal plating
process in an electroless plating bath of M-Copper85 manufactured by MacDermid Co. , Ltd, and applying metals to the
laser-irradiated surface. The LDS additive used in the present invention may be a synthetic product or a commercially
available product. The commercially available product may be a product being put on the market as a LDS additive, or
amaterial which is sold for other uses as long as the requirements of the LDS additive in the presentinvention are satisfied.
[0045] Other components and the like in the LDS additive are not particularly limited as long as copper is contained,
preferable is an oxide containing copper, more preferable is an oxide containing copper and chromium, and further
preferable is an oxide containing only copper and chromium as metal components. An amount of copper in the LDS
additive is preferably 20 to 95% by weight.

[0046] A particle size of the LDS additive is preferably 0.01 to 50 wm, more preferably 0.05 to 30 wm. With such a
structure, the uniformity of plated surface condition when applying plating tends to be excellent.

[0047] A blending amount of the LDS additive in the resin composition of the present invention is 1 to 30 parts by
weight, preferably 5 to 28 parts by weight, more preferably 10 to 22 parts by weight, and further preferably 15 to 22,
relative to 100 parts by weight of the polycarbonate resin component.

[0048] Theresin composition of the presentinvention may comprise only one kind of the LDS additive, or may comprise
two or more kinds. When comprising two or more, it is preferable that a total amount is within the above-mentioned range.

<Talc>

[0049] The resin composition of the present invention comprises a talc. In the present invention, by blending the talc,
plating performance at the portion irradiated with laser tends to be increased.

[0050] In addition, the talc used in the present invention is preferable to be a talc surface-treated with at least one kind
of a compound selected from polyorganohydrogensiloxanes and organopolysiloxanes (hereinafter may be referred to
as "siloxane compound"). In this case, an adhesion amount of the siloxane compound is preferably 0.1 to 5% by weight
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of the talc. The siloxane compound will be explained specifically in the following.

[0051] When the resin composition of the present invention contains the talc, a blending amount of the talc is 1 to 30
parts by weight, more preferably 5 to 28 parts by weight, and further preferably 7 to 22 parts by weight relative to 100
parts by weight of the polycarbonate resin component. When the talc is surface-treated, it is preferable that a total amount
of the surface-treated talc is within the above-mentioned range.

<polyorganohydrogensiloxanes and organopolysiloxanes>

[0052] The resin composition of the present invention may contain a compound selected from polyorganohydrogen-
siloxanes and organopolysiloxanes (siloxane compound). The siloxane compound may be contained in an aspect in
which the surface of the talc is coated as mentioned above, or may be added separately in addition to the talc.

[0053] A molecular weight of the siloxane compound is also not particularly limited, and the siloxane compound may
be included in any group of oligomers or polymers. More specifically, preferable are the polyorganohydrogensiloxanes
represented by the formula (A) to the formula (C) described in JP 63-26140 B, and the hydrocarbon oxisiloxanes rep-
resented by the formula (b) described in JP 63-31513 B. The siloxane compound is preferably selected from the poly-
organohydrogensiloxanes. For example, a polysiloxane having the following formula (I) as a repeating unit and com-
pounds represented by the formula (II) and the formula (I1l) are preferably used.

Formula (1) (R)a(H)Si0 (4-00)2)

inthe formula (1), Ris alinear or branched alkyl group having 1 to 10 carbon atoms, each ofaand b is anintegerof 4 or less.
Formula (ITI)

CHs

/|
Af&-——o B
7

in the formula (Il), each of A and B is a group selected from the following groups, and n is an integer of 1 to 500.

THg THg TH3 TH3
Hac———Ti— HsC S]i-~0 H—Si— H———=S&i-0—
CHs » CHg . CHs , “CHs

Formula (III)
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ch """“‘Sf""_" CH3

H

in the formula (lll), each of A and B is the same as each in the formula (II), and m is an integer of 1 to 50.

[0054] As the siloxane compound, commercially available products may be used, and for, example, a silicone oil
commercially available under the trade name of SH1107 (manufactured by TORAY DOW CORNING SILICONES Co.,
Ltd.), etc may be used.

[0055] When the resin composition of the present invention comprises the siloxane compound, a total blending amount
of the siloxane compound is preferably 0.01 to 5 parts by weight, more preferably 0.1 to 3 parts by weight, and further
preferably 0.1 to 1 part by weight, relative to 100 parts by weight of the polycarbonate resin component.

<Elastomer>

[0056] The composition of the resin composition may comprise an elastomer. By adding the elastomer, the impact
resistance of the resin composition is improved.

[0057] The elastomer used for the present invention is preferably a graft copolymer produced by graft-copolymerizing
rubber component with a monomer component copolymerizable with the rubber component. The graft copolymer may
be produced by bulk polymerization, solution polymerization, suspension polymerization or emulsion polymerization.
The method of the copolymerization may be a single stage method, or multi stage method.

[0058] The rubber component has generally a glass transition temperature of 0°C or less, preferably -20°C or less,
further preferably -30°C or less. Specific examples of the rubber component include polyalkylacrylate composite rubber
such as polybutadiene rubber, polyisoprene rubber, polybutylacrylate, poly (2-ethylhexylacrylate), and butylacrylate/ 2-
ethylhexylacrylate copolymer, Silicone-based rubbers such as polyorganosiloxane rubber, butadiene-acryl compound
rubber, IPN (Interpenetrating Polymer Network) type compound rubber which consists of polyorganosiloxane rubber
and polyalkylacrylate rubber, ethylene a -olefin-based rubber such as styrene-butadiene rubber, ethylene-propylene
rubber, ethylene-butene rubber, ethylene-octene rubber, ethylene- acryl rubber, and fluoride rubber. They may be used
singly or in combination of at least two kinds thereof. Of those, polybutadiene rubber, polyalkylacrylate rubber, IPN type
compound rubber which consists of polyorganosiloxane rubber and polyalkylacrylate rubber and styrene-butadiene
rubber are preferable from the viewpoints of mechanical properties and surface appearance.

[0059] Specific examples of the monomer components graft-copolymerizable with the rubber component include ar-
omatic vinyl compounds, vinyl cyanide compounds, (meth)acrylic acid ester compounds, (meth)acrylic acid compounds
and epoxy group-containing (meth) acrylic acid ester compounds such as glycidyl (meth) acrylate; maleimide compounds
such as maleimide, N-methyl maleimide and N-phenyl maleimide; o, B-unsaturated carboxylic acid compounds such as
maleic acid, phthalic acid and itaconic acid and anhydrides thereof (for example, maleic anhydride, etc.); etc. These
monomer components may be used in one kind alone, or in two or more kinds in combination. Of those, from the
standpoints of the mechanical properties and the surface appearance, preferable are aromatic vinyl compounds, vinyl
cyanide compounds, (meth)acrylic acid ester compounds and (meth)acrylic acid compounds, and more preferable are
(meth)acrylic acid ester compounds. Specific examples of the (meth)acrylic acid ester compounds include methyl
(meth)acrylate, ethyl(meth)acrylate, butyl(meth)acrylate, cyclohexyl(meth)acrylate, octyl(meth)acrylate, etc.

[0060] As the graft copolymer for use in the invention, core/shell type graft copolymers are preferable from the stand-
points of the impact resistance and the surface appearance. Of those, particularly preferable is a core/shell type graft
copolymer comprising a core layerformed from a polybutadiene rubber, a polyorganosiloxane rubber,|IPN type compound
rubber which consists of polyorganosiloxane rubber and polyalkylacrylate rubber and a shell layer formed by copolym-
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erizing a (meth)acrylic acid ester around the core layer. The above core/shell type graft copolymers comprise preferably
40% by mass or more, more preferably 60% by mass or more, of arubber component. The core/shell type graft copolymers
preferably comprises 10% by mass or more of (meth)acrylic acid. In the core/shell type in the present invention, it is not
necessary that the core and shell is clearly distinguished. Compounds obtained by graft-polymerizing the rubber com-
ponent around the core part are widely included in the core/shell type in the present invention.

[0061] Specific examples of preferable graft copolymers include methyl methacrylate-butadiene-styrene copolymer
(MBS), methyl methacrylate-acrylonitrile-butadiene-styrene copolymer (MABS), methyl methacrylate-butadiene copol-
ymer (MB), methylacrylate-acrylic rubber copolymer (MA), methylacrylate-acrylic rubber-styrene copolymer (MAS), meth-
ylmethacrylte-acryl /butadiene rubber copolymer, methylmethacrylte-acryl /butadiene-styrene copolymer, and methyl-
methacrylate-(acryl/silicone IPN rubber) copolymr. Such rubber copolymers may be used in one kind alone, or in two
or more kinds in combination.

[0062] Examples of such graft copolymers include "Paraloid (trade name, hereinafter it the same) EXL2602",
"ParaloidEXL2603", "ParaloidEXL2655", "ParaloidEXL2311", "ParaloidEXL2313", "ParaloidEXL2315",
"ParaloidKM330", and "ParaloidKM336P", "ParaloidKCZ201", manufactured by Rohm and Haas JAPAN K.K., "Metablen
(trade name, hereinafter it the same) C-223A", "Metablen E-901", "Metablen S-2001", and "Metablen SRK-200" manu-
factured by Mitsubishi Rayon Co. , Ltd. , "Kane Ace (trade name, hereinafter it the same)M-511", "Kane AceM-600",
"Kane Ace M-400" "Kane Ace M-580" "Kane Ace M-711" and "Kane Ace MR-01",manufactured by Kaneka Corporation,
and "UBESTA XPA" manufactured by Ube Industries Ltd, .

[0063] Whenthe resincomposition ofthe presentinvention comprises an elastomer, a blending amount of the elastomer
is 1 to 20 parts by weight, preferably 5 to 15 parts by weight, and more preferably 8 to 12 parts by weight relative to 100
parts by weight of the polycarbonate resin component.

[0064] The resin composition of the present invention may comprise only one kind of the elastomer, or may comprise
two or more kinds. When comprising two or more, it is preferable that a total amount is within the above-mentioned range.

<Phosphorus-based stabilizer>

[0065] The resin composition of the present invention preferably comprises a phosphorus-based stabilizer.
[0066] As the phosphorus-based stabilizer, a phosphoric acid ester and a phosphorous acid ester are preferable.
[0067] As the phosphoric acid ester, the compound represented by the following general formula (3) is preferable.
General formula (3)

0=P(OH),,(OR)3 (3)

in the general formula (3), R is an alkyl group or an aryl group, and may be the same or different. mis an integer of 0 to 2.
[0068] R is preferably an alkyl group having 1 to 25 carbon atoms, or an aryl group having 6 to 12 carbon atoms.
[0069] Examples of the phosphoric acid esters include trimethyl phosphate, triethyl phosphate, tributyl phosphate,
trioctyl phosphate, triphenyl phosphate, tricresyl phosphate, tris(nonylphenyl) phosphate, 2-ethylphenyl diphenyl phos-
phate, tetrakis(2,4-di-tert-butylphenyl)-4,4-diphenylenephosphoni te and the like.

[0070] As the phosphorous acid ester, the compound represented by the following general formula (4) is preferable.

General formula (4)
OH.C CH50O
R‘—O—P\/ /\/C/ >F’—O—R"
OHoC” CHo0

in the general formula (4), R’ is an alkyl group or an aryl group, and each may be the same or different.

[0071] R’ is preferably an alkyl group having 1 to 25 carbon atoms, or an aryl group having 6 to 12 carbon atoms.
[0072] Examples of the phosphorous acid esters include a triester of phosphorous acid such as triphenyl phosphite,
trisnonylphenyl phosphite, tris(2,4-di-tert-butylphenyl) phosphite, trinonyl phosphite, tridecyl phosphite, trioctyl phosphite,
trioctadecyl phosphite, distearylpentaerythritol diphosphite, tricyclohexyl phosphite, monobutyldiphenyl phosphite, mo-
nooctyldiphenyl phosphite, bis(2,4-di-tert-butylphenyl)pentaerythritol phosphite, bis(2,6-di-tert-4-methylphenyl)pentaer-
ythritol phosphite, 2,2-methylenebis(4,6-di-tert-butylphenyl)octyl phosphite, a diester, a monoester and the like.

[0073] When the resin composition of the present invention comprises the phosphorus-based stabilizer, a blending
amount of the phosphorus-based stabilizer is 0.01 to 5 parts by weight, and more preferably 0.05 to 3 parts by weight
relative to 100 parts by weight of the polycarbonate resin component.

[0074] The resin composition of the present invention may comprise only one kind of the phosphorus-based stabilizer,
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or may comprise two or more kinds. When comprising two or more, it is preferable that a total amount is within the above-
mentioned range.

<Antioxidant>

[0075] The resin composition of the present invention may comprise an antioxidant. The antioxidant is preferably a
phenol-based antioxidant, and includes more specifically, 2,6-di-t-butyl-4-methylphenol, n-octadecyl-3-(3’,5’-di-t-butyl-
4’-hydroxyphenyl) propionate, tetrakis[methylene-3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate]methane, tris(3,5-di-t-
butyl-4-hydroxybenzyl) isocyanurate, 4,4’-butylydenebis-(3-methyl-6-t-butylphenol), triethylene glycol-bis[3-(3-t-butyl-
hydroxy-5-methylphenyl) propionate, and 3,9-bis{2-[3-(3-t-butyl-4-hydroxy-5-methylphenyl)propionyl oxi]-1,1-dimethyl-
ethyl}-2,4,8,10-tetraoxaspiro[5,5]undecan e, etc. Among them, preferable is tetrakis[methylene-3-(3,5-di-t-butyl-4-hy-
droxyphenyl) propionate]methane.

[0076] When the resin composition of the present invention comprises the antioxidant, a blending amount of the
antioxidant is 0.01 to 5 parts by weight, and more preferably 0.05 to 3 parts by weight relative to 100 parts by weight of
the polycarbonate resin component.

[0077] The resin composition of the present invention may comprise only one kind of the antioxidant, or may comprise
two or more kinds. When comprising two or more, it is preferable that a total amount is within the above-mentioned range.

<Mold-releasing agent>

[0078] Theresin composition of the present invention may comprise a mold-releasing agent. The mold-releasing agent
is preferably at least one kind compound selected from an aliphatic carboxylic acid, an aliphatic carboxylic acid ester,
and an aliphatic hydrocarbon compound having a number-average-molecular weight of 200 to 15000. Among them, at
least one kind compound selected from the aliphatic carboxylic acid and the aliphatic carboxylic acid ester is more
preferably used.

[0079] Specific examples of the aliphatic carboxylic acids include a saturated or unsaturated aliphatic mono-carboxylic
acid, di-carboxylic acid or tri-carboxylic acid. In the present description, the term of the aliphatic carboxylic acid is used
to encompass an alicyclic carboxylic acid. Among the aliphatic carboxylic acids, preferable is a mono- or di-carboxylic
acid having 6 to 36 carbon atoms, more preferable is aliphatic saturated mono-carboxylic acid having 6 to 36 carbon
atoms. Examples of such aliphatic carboxylic acids include palmitic acid, stearic acid, valeric acid, caproic acid, capric
acid, lauric acid, arachic acid, behenic acid, lignoceric acid, cerotic acid, melissic acid, tetrariacontanic acid, montanoic
acid, glutaric acid, adipic acid, azelaic acid and the like.

[0080] As an aliphatic carboxylic acid component constituting the aliphatic carboxylic acid ester, there can be used
the same aliphatic carboxylic acid as mentioned above. In contrast, as an alcohol component constituting the aliphatic
carboxylic acid ester, there can be used a saturated or unsaturated mono-alcohol, a saturated or unsaturated polyhydric
alcohol and the like. These alcohols may have a substituent such as a fluorine atom or an aryl group. Among these
alcohols, preferable is a saturated mono- or polyhydric alcohol having 30 or less carbon atoms, and more preferable is
a saturated aliphatic mono-alcohol or polyhydric-alcohol having 30 or less carbon atoms. Here, the aliphatic alcohol also
includes an alicyclic alcohol. Specific examples of the alcohols include octanol, decanol, dodecanol, stearyl alcohol,
behenyl alcohol, ethylene glycol, diethylene glycol, glycerin, pentaerythritol, 2,2-dihydroxy-perfluoropropanol, neopenty-
lene glycol, ditrimethylolpropane, dipentaerythritol and the like. These aliphatic carboxylic acid esters may contain an
aliphatic carboxylic acid and/or alcohol as a contaminant, and may be a mixture of a plurality of compounds. Specific
examples of the aliphatic carboxylic acid esters include beeswax (mixture containing myricyl palmitate as a main com-
ponent), stearyl stearate, behenyl behenate, octyldodecyl behenate, glycerin monopalmitate, glycerin monostearate,
glycerin distearate, glycerin tristearate, pentaerythritol monopalmitate, pentaerythritol monostearate, pentaerythritol di-
stearate, pentaerythritol tristearate, pentaerythritol tetrastearate and the like.

[0081] When the resin composition of the present invention comprises the mold-releasing agent, an amount of the
mold-releasing agent to be blended is 0.01 to 5 parts by weight, and more preferably 0.05 to 3 parts by weight relative
to 100 parts by weight of the polycarbonate resin component.

[0082] The resin composition of the present invention may comprise only one kind of the mold-releasing agent, or
may comprise two or more kinds. When comprising two or more, it is preferable that a total amount is within the above-
mentioned range.

[0083] The resin composition of the present invention may comprise other components within the scope not departing
from the gist of the present invention. Examples of the other components include stabilizers other than the phosphorus-
based stabilizer, ultraviolet absorbents, flame retardants, inorganic filler other than talc, fluorescent whiteners, antidrip-
ping agents, antistatic agents, anticlouding agents, lubricants, antiblocking agents, flowability-improving agents, plasti-
cizers, dispersing agents, antibacterial agents and the like. Two or more of these may be used together.

[0084] Astothese components, the description of, for example, JP 2007-314766 A, JP 2008-127485 A, JP 2009-51989
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A, and JP 2012-72338 A and the like can be referred to, which are incorporated hereto.
[0085] In the following, preferred embodiments of the present invention are explained.

(1) A resin composition comprising 40 to 90% by weight (preferably 45 to 57% by weight) of the resin component
including 80 to 30% by weight of the polycarbonate resin and 20 to 70% by weight of the styrene-based resin and
0 to 5% by weight of other resin; 5 to 45% by weight (preferably 9 to 39% by weight, more preferably 23 to 36% by
weight) of the glass filler; 5 to 15% by weight (preferably 8 to 12% by weight) of the LDS additive; and 2 to 10% by
weight (preferably 2 to 6% by weight) of the elastomer.

(2) A resin composition comprising 40 to 90% by weight (preferably 45 to 57% by weight) of the resin component
including 80 to 30% by weight of the polycarbonate resin and 20 to 70% by weight of the styrene-based resin and
0 to 5% by weight of other resin; 5 to 45% by weight (preferably 9 to 39% by weight, more preferably 23 to 36% by
weight) of the glass filler; 5 to 45% by weight (preferably 9 to 39% by weight, more preferably 23 to 36% by weight)
of the glass filler; 5 to 15% by weight (preferably 8 to 12% by weight) of the LDS additive; 2 to 10% by weight
(preferably 2 to 6% by weight) of the elastomer; 0.05 to 0.5% by weight of the phosphorus-based stabilizer; 0.05 to
0.3% by weight of the antioxidant; and 0.01 to 0.5% by weight of the mold-releasing agent.

(3) A resin composition comprising 40 to 90% by weight (preferably 45 to 57% by weight) of the polycarbonate resin;
5 to 45% by weight (preferably 9 to 39% by weight, more preferably 23 to 36% by weight) of the glass filler; 5 to
15% by weight (preferably 8 to 12% by weight) of the LDS additive; and 2 to 10% by weight (preferably 2 to 6% by
weight) of the elastomer.

(4) A resin composition comprising 40 to 90% by weight (preferably 45 to 57% by weight) of the polycarbonate resin ;
5 to 45% by weight (preferably 9 to 39% by weight, more preferably 23 to 36% by weight) of the glass filler; 5 to
15% by weight (preferably 8 to 12% by weight) of the LDS additive; 2 to 10% by weight (preferably 2 to 6% by
weight) of the elastomer; 0.05 to 0.5% by weight of the phosphorus-based stabilizer; 0.05 to 0.3% by weight of the
antioxidant; and 0.01 to 0.5% by weight of the mold-releasing agent.

(5) A resin composition further comprising 2 to 12% by weight (preferably 4 to 11% by weight) of the talc in the
above (1) to (4).

(6) A resin composition further comprising 2 to 12% by weight (preferably 4 to 11% by weight) of the talc surface-
treated with at least one kind selected from polyorganohydrogensiloxanes and organopolysiloxanes in the above
(1) to (4).

(7) A resin composition of any of the above (1) to (6), wherein a blending amount of other component is 3% by
weight or less (preferably 1% by weight or less).

(8) A resin composition of any of the above (1) to (7), wherein the glass filler is a chopped strand.

(9) A resin composition of any of the above (1) to (8), wherein the glass filler is a flat glass fiber.

(10) A resin composition of any of the above (1) to (9), wherein the glass filler is a glass flake of about 3 to 8 pm X
about 550 to 650 pm.

(11) A resin composition of any of the above (1) to (10), wherein the phosphorus-based stabilizer is a compound
represented by the above-mentioned general formula (3) or (4).

(12) A resin composition of any of the above (1) to (11), wherein the antioxidant is a phenol-based antioxidant
(preferably hindered phenol-based antioxidant).

(13) A resin composition of any of the above (1) to (12), wherein the LDS additive is a copper chromium oxide.
(14) Aresin composition of any of the above (1), (2) and (4) to (13), wherein the resin component includes substantially
70 to 52% by weight of the polycarbonate resin and 30 to 48% by weight of the styrene-based resin.

(15) A resin composition of any of the above (1), (2) and (4) to (14), wherein the styrene-based resin is an ABS resin.
(16) A portable terminal, smart phone, tablet or personal computer comprising the resin-molded article obtained by
molding the resin composition of any of the above (1) to (15).

(17) The portable terminal, smart phone, tablet or personal computer of the above (16), wherein the resin-molded
article is black.

[0086] The method for preparing the resin composition of the present invention is not particularly defined, and known
preparation methods of thermoplastic resin composition can be employed widely. Specifically, the resin composition can
be prepared by previously mixing each component through the use of various mixers such as tumbler mixer, Henschel
mixer, and then melt-molding with Banbury mixer, roll, Brabender, uniaxial kneading extruder, twin screw kneading
extruder, kneader and the like.

[0087] Alternatively, for example, the resin composition of the present invention can be prepared by supplying through
afeederto an extruder without pre-mixing of each component or with pre-mixing of partial components, and melt-kneading.
[0088] Furthermore, for example, the resin composition of the present invention can also be prepared by pre-mixing
a part of the components, supplying it to an extruder, performing melt-kneading to thereby obtain a resin composition
that is set as a master batch, mixing again the master batch with the remaining components, and then performing melt-
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kneading.

[0089] The method for manufacturing the resin-molded article from the resin composition of the present invention is
not particularly limited, and there can be employed molding method generally used in thermoplastic resins such as,
namely, usual injection molding, super high speed injection molding, injection compression molding, two color molding,
blow molding including gas-assist, molding by using a heat insulating die, molding by using a rapid heating die, foam
molding (including supercritical fluid), insert molding, IMC (in-mold coating molding) molding, extrusion molding, sheet
molding, heat molding, rotation molding, laminate molding, and press molding. In addition, there can be selected a
molding method using hot-runner system.

[0090] Next, a process of providing a plated layer on the surface of the resin-molded article obtained by molding the
resin composition of the present invention will be explained according to Fig. 1. Fig. 1 shows a schematic view of a
process of forming a plated layer on a surface of a resin-molded article 1 by laser direct structuring technique. In Fig. 1,
although the resin-molded article 1 is a flat substrate, the resin-molded article is not necessarily such a flat substrate,
and may be partially or totally curved. The resin-molded article comprises not only final products but also various parts.
The resin-molded article of the present invention is preferably a mobile electronic device part. The mobile electronic
device parts have high impact resistance and rigidity together with excellent heat resistance, and have features of low
anisotropy and low warpage, and thus, are extremely suitable for inside components and casing of PDA such as electronic
organizer or portable computer; beeper; cellular phone; PHS; and the like. Particularly suitable is a flat plate-like mobile
electronic device part having an average thickness excluding rib of 1.2 mm or less (lower limit is not particularly defined
and, for example 0.4 mm or more), and among them, most suitable is the casing.

[0091] Returning to Fig. 1 again, the resin-molded article 1 is irradiated with laser 2. The laser herein is not particularly
defined, and can be appropriately selected from known lasers such as YAG laser, excimer laser, eleciromagnetic radi-
ations, and preferable is YAG laser. Moreover, a wavelength of the laser is not particularly defined. Preferred wavelength
range is 200 nm to 1200 nm. Particularly preferable is 800 nm to 1200 nm.

[0092] When irradiated with laser, the resin-molded article 1 is activated at only the portion 3 irradiated with the laser.
Under this activated condition, the resin-molded article 1 is applied to a plating solution 4. The plaiting solution 4 is not
particularly defined, and known plating solutions can be employed widely, and, as a metal component, a component in
which copper, nickel, gold, silver, or palladium is mixed is preferable, and a component in which copper is mixed is more
preferable.

[0093] The method for applying the resin-molded article 1 to the plating solution 4 is not particularly defined, and, for
example, there is a method for throwing the resin-molded article 1 into a liquid with which the plating solution 4 is blended.
With respect to the resin-molded article after applying the plating solution, a plated layer 5 is formed only on the portion
irradiated with the laser.

[0094] According to the method of the present invention, circuit lines having an interval width of 1 mm or less, further
150 pwm or less (lower limit is not particularly defined and is, for example, 30 wm or more) can be formed. Such a circuit
is preferably used as an antenna of mobile electronic device parts. Namely, one preferred embodiment of the resin-
molded article of the present invention is a resin-molded article in which a plated layer provided on the surface of mobile
electronic device parts has performance as an antenna.

[Example]

[0095] Hereinafter, the present invention will be more specifically explained by referring to Examples. Materials,
amounts to be used, proportions, contents of treatment, procedures for treatment and the like described in the following
Examples can be appropriately changed within a scope not departing the gist of the present invention. Accordingly, the
scope of the present invention is not limited by the following specific examples.

<Resin component>

[0096]

S-3000F: Polycarbonate resin manufactured by Mitsubishi Engineering-Plastics Corporation
AT-08: ABS resin manufactured by NIPPON A&L Inc.

<Glass filler>
[0097]

T-571: Chopped strand with 13 wm diameter manufactured by Nippon Electric Glass Co., Ltd.
T-571H: Chopped strand with 10 um diameter manufactured by Nippon Electric Glass Co., Ltd.
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T-571DE: Chopped strand with 6 pwm diameter manufactured by Nippon Electric Glass Co., Ltd.
3PA-820: Flat glass fiber with a longer diameter of 28 um, a shorter diameter of 7 um (ratio of longer diameter to
shorter diameter: 4) manufactured by Nitto Boseki Co., Ltd.
MEG160FYX(0173): Glass flake of 5 um thickness X longer diameter 600 wm manufactured by Nippon Sheet Glass
Co., Ltd.
<LDS additive>
[0098] Black1G: Copper chromium oxide manufactured by Shepherd Japan
<Talc>

[0099]

5000S: Hayashi-Kasei co., Ltd
5000S treated with 2% methylhydrogenesiloxane: Hayashi-Kasei co., Ltd

<Siloxane compound>
[0100] SH1107: Methylhydrogenesiloxane manufactured by Dow Corning Toray Co., Ltd.
<Elastomer>
[0101]
KANEACE M-711: Core/shell type elastomer including butadiene-based core and acrylic shell manufactured by
KANEKA CORPORATION
PARALOID EXL2603: Core/shell type elastomer including butadiene-based core and acrylic shell manufactured by
Rohm and Hass Company
PARALOID EXL2315: Core/shell type elastomer including acrylic core and acrylic shell manufactured by Rohm and
Hass Company
UBESTA XPA: Nylon 12 based thermoplastic elastomer manufactured by UBE INDUSTRIES, LTD.
<Phosphorus-based stabilizer>
[0102]
ADEKA Stub AS2112: Tris(2,4-di-tert-butylphenyl)phosphite manufactured by Asahi Denka Kogyo Co., Ltd.
ADEKA Stub AX71: Mixture of approximately equal mole of mono- and di-stearic acid phosphate manufactured by
ADEKA CORPORATION
<Antioxidant>
[0103] Irganox 1076: Octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate manufactured by BASF
<Mold-releasing agent>
[0104] VPGB861: Pentaerythritol tetrastearate manufactured by Cognis Oleo Chemicals Japan
<Compound for Comparative Examples 1-1A to 1-5A and Examples 1-6 to 1-16 and Comparative Examples 1-1 to 1-5>
[0105] The components each were weighted so as to be the composition as shown in the Tables that listed below,
were mixed in a tumbler for 20 minutes, and then feed to TEX30HSST with one vent which is manufactured from The
Japan Steel Works, Ltd. , and kneaded under the condition that the screw rotation number was 200 rpm, the discharge

rate is 20 kg/hour, and the barrel temperature was 280°C and the molten resin was extruded to form strand forms,
quenched in water cistern, and then, were pelletirized, there by, the pellets of the resin composition were obtained.
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<Compound for Comparative Examples 2-1A to 2-4A and Examples 2-5 to 2-16 and Comparative Examples 2-1 to 2-5>

[0106] Compound for Comparative Examples 2-1A to 2-4A and Examples 2-5 to 2-16 and Comparative Examples 2-1
to 2-5 were carried out as the same manner as that in the above compound for Comparative Examples 1-1A to 1-5A
and Examples 1-6 to 1-16 and Comparative Examples 1-1 to 1-5, except that the barrel temperature was changed 280°C
to 300°C.

<Preparation of test piece - ISO dumbbell test piece for Comparative Examples 1-1A to 1-5A and Examples 1-6 to 1-16
and Comparative Examples 1-1 to 1-5>

[0107] After drying, at 100°C for 5 hours, the pellets obtained by the above-mentioned preparation method, injection-
molding was performed for the formation of a dumbbell test piece of 4 mmt and 3 mmt, under the conditions of a cylinder
temperature of 280°C, a mold temperature of 80°C, and a molding cycle of 50 seconds through the use of SG75-MlI
manufactured by Nissei Plastic Industrial Co., Ltd.

<Preparation of test piece - ISO dumbbell test piece for Comparative Examples 2-1A to 2-4A and Examples 2-5 to 2-16
and Comparative Examples 2-1 to 2-5>

[0108] After drying, at 120°C for 5 hours, the pellets obtained by the above-mentioned preparation method, injection-
molding was performed for the formation of a dumbbell test piece of 4 mmt and 3 mmt, under the conditions of a cylinder
temperature of 300°C, a mold temperature of 100°C, and a molding cycle of 50 seconds through the use of SG75-MlI
manufactured by Nissei Plastic Industrial Co., Ltd.

<Preparation of test piece - two-stage plate of 2 mmt/3 mmt for Comparative Examples 1-1A to 1-5A and Examples 1-6
to 1-16 and Comparative Examples 1-1 to 1-5>

[0109] After drying, at 100°C for 5 hours, the pellets obtained by the above-mentioned preparation method, injection-
molding was performed for the formation of a two-stage plate of 2 mmt/3 mt, under the conditions of a cylinder temperature
of 280°C, a mold temperature of 80°C, and a molding cycle of 30 seconds through the use of J-50 manufactured by
Nissei Plastic Industrial Co., Ltd.

<Preparation of test piece - two-stage plate of 2 mmt/3 mmt for Comparative Examples 2-1A to 2-4A and Examples 2-5
to 2-16 and Comparative Examples 2-1 to 2-5>

[0110] After drying, at 120°C for 5 hours, the pellets obtained by the above-mentioned preparation method, injection-
molding was performed for the formation of a two-stage plate of 2 mmt/3 mt, under the conditions of a cylinder temperature
of 300°C, a mold temperature of 100°C, and a molding cycle of 30 seconds through the use of J-50 manufactured by
Nissei Plastic Industrial Co., Ltd.

<Bending strength and bending modulus>

[0111] In accordance with ISO178, a bending strength (unit: MPa) and a bending modulus (unit: MPa) were measured
at 23°C through the use of the above-mentioned ISO dumbbell test piece (4 mm thickness).

<Charpy Impact Strength >

[0112] In accordance with ISO179, through the use of the ISO tensile test piece (3 mm thickness) obtained by the
above-mentioned method, charpy impact strength with notches and an charpy impact strength without notches were
measured under 23°C. The results are shown in the following Tables.

<LDS activity - Plating Index>

[0113] The laser irradiation was performed with YAG laser having a wavelength of 1064 nm, on the surface of the
two-stage plate of 2 mmt/3 mmt, under the condition of output power of 10 W, frequency of 80 kHz and rate of 3 m/s,

and followed by being subjected to electroless plating in a plating bath of M-Copper85 manufactured by MacDermid
Co., Ltd. The LDS activity was evaluated by a thickness of the copper-plated layer in the following manner.
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<Hue-gray lightness>

[0114] Through the use of a gray scale no-gloss plate manufactured by Mansell, lightness was measured by using a
scale of W (white) to BK (black). Gray lightness was shown as the index of white.

<Decomposition-MVR for Comparative Examples 1-1A to 1-5A and Examples 1-6 to 1-16 and Comparative Examples
1-1 to 1-5>

[0115] MELTINDEXER RF-F01 manufactured by TOYO SEIKIKOGYO CO. , LTD. was used. The MVR measurement
was carried out under a measurement temperature of 280°C and a load of 2.16 kgf. When the MVR value was high, it
was determined that decomposition happened, which was an index of decomposition degree.

<Decomposition-MVR for Comparative Examples 2-1A to 2-4A and Examples 2-5 to 2-16 and Comparative Examples
2-1 to 2-5>

[0116] MELTINDEXER RF-F01 manufactured by TOYO SEIKIKOGYO CO. , LTD. was used. The MVR measurement
was carried out under a measurement temperature of 300°C and a load of 1.2 kgf. When the MVR value was high, it
was determined that decomposition happened, which was an index of decomposition degree.

[0117] The results are shown in the following Tables.
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[0118] Asisclearfrom the above Tables, it has been found thatthe compositions of the presentinvention were excellent
in various mechanical properties, and also excellent in the LDS activity. In contrast, the compositions of Comparative
Examples were inferior in the mechanical properties or had less LDS activity.

[0119] The presentdisclosure relates to the subject matter contained in Japanese Patent Application No. 128618/2012
filed on June 6, 2012 and Japanese Patent Application No. 128620/2012 filed on June 6, 2012, which are expressly
incorporated herein by reference in their entirety. All the publications referred to in the present specification are also
expressly incorporated herein by reference in their entirety.

[0120] The foregoing description of preferred embodiments of the invention has been presented for purposes of
illustration and description, and is not intended to be exhaustive or to limit the invention to the precise form disclosed.
The description was selected to best explain the principles of the invention and their practical application to enable others
skilled in the art to best utilize the invention in various embodiments and various modifications as are suited to the
particular use contemplated. It is intended that the scope of the invention not be limited by the specification, but be
defined claims set forth below.

Claims

1. Aresin composition for laser direct structuring, which comprises, relative to 100 parts by weight of a polycarbonate
resin component, 10 to 100 parts by weight of a glass filler, 1 to 30 parts by weight of a laser direct structuring
additive and 1 to 30 parts by weight of a talc;
wherein the polycarbonate resin component consists of 100 to 30% by weight of a polycarbonate resin and 0 to
70% by weight of a styrene-based resin;
the laser direct structuring additive comprises copper.

2. The resin composition for laser direct structuring according to Claim 1, wherein the polycarbonate resin component
consists of 80 to 30% by weight of a polycarbonate resin and 20 to 70% by weight of a styrene-based resin, or
consists of a polycarbonate.

3. The resin composition for laser direct structuring according to Claim 1 or 2, further comprising 0.01 to 5 parts by
weight of at least one kind selected from polyorganohydrogensiloxanes and organopolysiloxanes, relative to 100

parts by weight of the polycarbonate resin component.

4. The resin composition for laser direct structuring according to Claim 1 or 2, wherein the talc is a talc surface-treated
with at least one kind selected from polyorganohydrogensiloxanes and organopolysiloxanes.

5. The resin composition for laser direct structuring according to any one of Claims 1 to 4, wherein the glass filler is at
least one kind selected from a glass fiber and a plate-like glass.

6. The resin composition for laser direct structuring according to any one of Claims 1 to 4, wherein the glass filler is at
least one kind selected from a glass flake and a flat glass fiber.

7. The resin composition for laser direct structuring according to any one of Claims 1 to 6, further comprising 1 to 20
parts by weight of an elastomer, relative to 100 parts by weight of the polycarbonate resin component.

8. The resin composition for laser direct structuring according to any one of Claims 1 to 7, further comprising 0.01 to
5 parts by weight of a phosphorus-based stabilizer, relative to 100 parts by weight of the polycarbonate resin

component.

9. The resin composition for laser direct structuring according to any one of Claims 1 to 8, wherein the laser direct
structuring additive is an oxide comprising copper and chromium.

10. A resin-molded article obtained by molding the resin composition for laser direct structuring according to any one
of Claims 1to 9.

11. The resin-molded article according to Claim 10, further comprising a plated layer on a surface of the article.

12. The resin-molded article according to Claim 11, wherein the plated layer has a performance as an antenna.
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The resin-molded article according to any one of Claims 10 to 12, which is a mobile electronic device part.

A method for manufacturing a resin-molded article with a plated layer, irradiating, with laser, a surface of the resin-
molded article obtained by molding the resin composition for laser direct structuring according to any one of Claims
1to 9, and applying a metal on the surface to form the plated layer.

The method for manufacturing a resin-molded article with a plated layer according to Claim 14, wherein the plating
is copper plating.

A method for manufacturing a mobile electronic device part having an antenna, comprising the method for manu-
facturing a resin-molded article with a plated layer according to Claim 14 or 15.

Patentanspriiche

1.

10.

1.

12.

Harzzusammensetzung zum Laser-Direktstrukturieren, die bezogen auf 100 Gewichtsteile einer Polycarbonatharz-
komponente 10 bis 100 Gewichtsteile eines Glasfiillstoffes, 1 bis 30 Gewichtsteile eines Laser-Direktstrukturie-
rungsadditivs und 1 bis 30 Gewichtsteile eines Talkums umfasst;

wobei die Polycarbanatharakomponenta aus 100 bis 30 Gewichts-% eines Polycarbonatharzes und 0 bis 70 Ge-
wichts-% eines styrolbasierten Harzes besteht;

das Laser-Direktstrukturierungsadditiv Kupfer umfasst.

Harzzusammensetzung zum Laser-Direktstrukturieren nach Anspruch 1, wobei die Polycarbonatharzkomponente
aus 80 bis 30 Gewichts-% eines Polyearbanwtharaes und 20 bis 70 Gewichts-% eines styrolbasierten Harzes
besteht oder aus einem Polycarbonat besteht.

Harzzusammensetzung zum Laser-Direktstrukturieren nach Anspruch 1 oder 2, ferner umfassend 0,01 bis 5 Ge-
wichtsteile mindestens einer Art, ausgewahlt aus Polyorganohydrogensiloxanen und Organopolysiloxanen, bezogen
auf 100 Gewichtsteile der Polycarbonatharzkomponente.

Harzzusammensetzung zum Laser-Direktstrukturieren nach Anspruch 1 oder 2, wobei das Talkum ein Talkum ist,
das mit mindestens einer Art, ausgewahlt aus Polyorganohydrogensiloxanen und Organopolysiloxanen, oberfla-

chenbehandelt ist.

Harzzusammensetzung zum Laser-Direktstrukturieren nach einem von Anspruch 1 bis 4, wobei der Glasfiillstoff
von mindestens einer Art, ausgewahlt aus einer Glasfaser und einem plattchenférmigen Glas, ist.

Harzzusammensetzung zum Laser-Direktstrukturieren nach einem von Anspruch 1 bis 4, wobei der Glasfillstoff
von mindestens einer Art, ausgewahlt aus einer Glasflocke und einer flachen Glasfaser, ist.

Harzzusammensetzung zum Laser-Direktstrukturieren nach einem von Anspruch 1 bis 6, ferner umfassend 1 bis
20 Gewichtsteile eines Elastomers, bezogen auf 100 Gewichtsteile der Polycarbonatharzkomponente.

Harzzusammensetzung zum Laser-Direktstrukturieren nach einem von Anspruch 1 bis 7, ferner umfassend 0,01
bis 5 Gewichtsteile eines phosphorbasierten Stabilisators, bezogen auf 100 Gewichtsteile der Polycarbonatharz-

komponente.

Harzzusammensetzung zum Laser-Direktstrukturieren nach einem von Anspruch 1 bis 8, wobei das Laser-Direkt-
strukturierungsadditiv ein Oxid, umfassend Kupfer und Chrom, ist.

Harzformgegenstand, der durch Formen der Harzzusammensetzung zum Laser-Direktstrukturieren nach einem
von Anspruch 1 bis 9 erhalten wurde.

Harzformgegenstand nach Anspruch 10, ferner umfassend eine plattierte Schicht auf einer Flache des Gegenstan-
des.

Harzformgegenstand nach Anspruch 11, wobei die plattierte Schicht eine Funktion als eine Antenne aufweist.
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Harzformgegenstand nach einem von Anspruch 10 bis 12, der ein Bauteil eines mobilen elektronischen Gerétes ist.

Verfahren zum Herstellen eines Harzformgegenstandes mit einer plattierten Schicht, wobei eine Flache des Harz-
formgegenstandes, der durch Formen der Harzzusammensetzung zum Laser-Direktstrukturieren nach einem von
Anspruch 1 bis 9 erhalten wurde, mit Laser bestrahlt und ein Metall auf die Flache aufgebracht wird, um die plattierte
Schicht zu bilden.

Verfahren zum Herstellen eines Harzformgegenstandes mit einer plattieren Schicht nach Anspruch 14, wobei das
Plattieren Kupferplattieren ist.

Verfahren zum Herstellen eines Bauteils, das eine Antenne aufweist, eines mobilen elektronischen Gerates, um-
fassend das Verfahren zum Herstellen eines Harzformgegenstandes mit einer plattierten Schicht nach Anspruch
14 oder 15.

Revendications

10.

1.

Composition de résine pour une structuration directe au laser, qui comprend, par rapport a 100 parties en poids
d’'un composant de résine de polycarbonate, entre 10 et 100 parties en poids d’'une charge de verre, entre 1 et 30
parties en poids d’'un additif de structuration directe au laser et entre 1 et 30 parties en poids d’un talc ;

dans laquelle le composant de résine de polycarbonate consiste entre 100 et 30% en poids d’'une résine de poly-
carbonate et entre 0 et 70% en poids d’une résine a base de styréne ;

I'additif de structuration directe au laser consiste en du cuivre.

Composition de résine pour une structuration directe au laser selon la revendication 1, dans laquelle le composant
de résine de polycarbonate consiste entre 80 et 30% en poids d’une résine de polycarbonate et entre 20 et 70%
en poids d’une résine a base de styréne, ou consiste en un polycarbonate.

Composition de résine pour une structuration directe au laser selon la revendication 1 ou la revendication 2, com-
prenant en outre de 0,01 a 5 parties en poids d’au moins un type choisi parmi les polyorganohydrogensiloxanes et
les organopolysiloxanes, par rapport a 100 parties en poids du composant de résine de polycarbonate.

Composition de résine pour une structuration directe au laser selon la revendication 1 ou la revendication 2, dans
laquelle le talc est une surface de talc traitée avec au moins un type choisi parmi les polyorganohydrogénsiloxanes
et les organopolysiloxanes.

Composition de résine pour une structuration directe au laser selon 'une quelconque des revendications 1 a 4,
dans laquelle la charge de verre est au moins un type choisi parmi une fibre de verre ou un verre en forme de plaque.

Composition de résine pour une structuration directe au laser selon 'une quelconque des revendications 1 a 4,
dans laquelle la charge de verre est au moins un type choisi parmi une paillette de verre et une fibre de verre plate.

Composition de résine pour une structuration directe au laser selon 'une quelconque des revendications 1 a 6,
comprenant en outre de 1 a 20 parties en poids d’'un élastomére, par rapport a 100 parties en poids du composant
de résine de polycarbonate.

Composition de résine pour une structuration directe au laser selon 'une quelconque des revendications 1 a 7,
comprenant en outre de 0,01 a 5 parties en poids d’un stabilisateur a base de phosphore, par rapport a 100 parties

en poids du composant de résine de polycarbonate.

Composition de résine pour une structuration directe au laser selon 'une quelconque des revendications 1 a 8,
dans laquelle I'additif de structuration directe au laser est un oxyde comprenant du cuivre et du chrome.

Article moulé en résine obtenu par le moulage de la composition de résine pour une structuration directe au laser
selon l'une des revendications 1 a 9.

Article moulé en résine selon la revendication 10, comprenant en outre une couche plaquée sur une surface de
l'article.
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Article moulé en résine selon la revendication 11, dans lequel la couche plaquée posséde une performance en tant
qu’antenne.

Article moulé en résine selon I'une quelconque des revendications 10 a 12, qui consiste en une partie de dispositif
électronique mobile.

Procédé de fabrication d’un article moulé en résine comprenant une couche plaquée, consistant a irradier, avec un
laser, une surface de l'article moulé en résine obtenu par le moulage de la composition de résine pour une struc-
turation directe au laser selon 'une quelconque des revendications 1 a 9, et a appliquer un métal sur la surface
pour former la couche plaquée.

Procédé de fabrication d’'un article moulé en résine comprenant une couche plaquée selon la revendication 14,
dans lequel le placage est un placage de cuivre.

Procédé de fabrication d’une partie de dispositif électronique mobile possédant une antenne, comprenant le procédé

de fabrication d’un article moulé en résine comprenant une couche plaquée selon la revendication 14 ou la reven-
dication 15.
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